
 

HEAT TRANSFER (18ME73/17ME73) 
IAT 1 

Instructions: 
Each question carries 10 Marks 
Attempt all 5 questions 
Use of heat transfer data hand book is permitted 
 
Max Marks: 50 
Duration: 1.5 hrs 

 
1. Define the following terms in brief: 

i. Thermal conductivity   ii. Thermal Diffusivity       iii. Thermal resistance 
                 iv. Thermal contact resistance v. Overall heat transfer coefficient 
 

2. A furnace wall is made up of three layers, first layer of insulation brick of 12 cm 
thickness of conductivity 0.6 W/mK. The face is exposed to gases at 870°C with a 
convection coefficient of 110 W/m2K. This layer is backed by a 10 cm layer of firebrick 
of conductivity 0.8 W/mK. There is a contact resistance between the layers of 2.6 × 
10–4 m2 °C/W. The third layer is the plate backing of 10 mm thickness of conductivity 
49 W/mK. The contact resistance between the second and third layers is 1.5 × 10–4 m2 
°C/W. The plate is exposed to air at 30°C with a convection coefficient of 15 W/m2K. 
Determine the rate of heat flow, the surface temperatures and the overall heat 
transfer coefficient. 
 

3. A furnace has a composite wall constructed of a refractory material for the inside layer 
and an insulating material on the outside. The total wall thickness is limited to 60cm. 
The mean temperature of the gases within the furnace is 850oC, the external 
temperature is 30oC and the material interface temperature is 500oC. The thermal 
conductivities of refractory and insulating materials are 2 W/mK and 0.2 W/mK 
respectively. The combined coefficient of heat transfer by convection and radiation 
between gases and refractory surface is 200 W/m2K and between outside surface and 
atmosphere is 40 W/m2K. Find: (i) Thickness of each material. (ii) Rate of heat loss to 
atmosphere. (iii) Temperatures of external and internal surfaces. 
 

 
4. A furnace wall consists of 200 mm of refractory fire clay brick, 100 mm of kaolin brick 

and 6 mm of steel plate. The fire side of the refractory is at 1150oC and the 
temperature at the outside surface of the wall is 30oC. An accurate heat balance over 
the furnace shows the heat loss from the wall to be 300 W/m2.  
It is known that there may be thin layers of air between the layers of brick and steel. 
To how many millimeters of kaolin are these air layers equivalent? 
The thermal conductivities are as follows: 
krefractory fire clay brick = 1.7 W/moC 
kkaolin brick = 0.17 W/moC 
ksteel = 17 W/moC 



 
5. Determine the equivalent thermal conductivity for the composite wall given below. 

Consider: kA=150 W/mK, kB=30 W/mK, kC=65 W/mK and kD=50 W/mK. 
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